Bioavailability and hypoglycemic activity of the semisynthetic bile acid salt, sodium 3alpha,7alpha-dihydroxy-12-oxo-5beta-cholanate, in healthy and diabetic rats.
Previous studies in our laboratory have shown that the semisynthetic bile acid derivative, sodium 3alpha,7alpha-dihydroxy-12-oxo-5beta-cholanate (MKC), has hypoglycemic activity. The aim of this study was to investigate the relationship between the pharmacokinetics and hypoglycemic activity of MKC in healthy and diabetic rats. Groups of healthy and alloxan-induced diabetic rats were dosed intravenously (i.v.) and orally with MKC (4 mg/kg). Blood samples were taken before administration of the dose and at 20, 40, 60, 80, 120, 150, 180, 210 and 240 minutes post-dose. MKC serum concentration was measured by HPLC, and pharmacokinetic parameters determined using the WinNonlin program. The absolute bioavailability of MKC was found to be low in healthy and diabetic rats (29 and 23% respectively) and was not significantly different between the two groups. Mean residence time (MRT), volume of distribution (Vd) and half-life (t1/2) of MKC after oral administration were significantly lower in diabetic than in healthy rats (21, 31 and 29% respectively). After the i.v. dose, the change in blood glucose concentration was not significant in either healthy or diabetic rats. After the oral dose, the decrease in blood glucose concentration was significant, reaching a maximum decrease from baseline of 24% in healthy rats and 15% in diabetic rats. The results suggest that a first-pass effect is crucial for the hypoglycemic activity of MKC, indicating that a metabolite of MKC and/or interference with metabolism and glucose transport is responsible.